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Systems JRMS
Bubsystem: ELECTRICAL SUB.SYRTEM

Axzeibaty Desg; Seno Power Amphier

Fart Nurmberiz): SI1140F 11773 SMF11T7.E
Hem:
Function: Molor Drive Smphiiar ool Provides motor wollage based of damand fronn bt hormeter &|motron|os,

CE_I‘I‘ImI._HH the molor drive voltage. Provides hurdware corment limiting, brake
drive, dirscl drive lunchons and enables Bardoyp drve. Provides BITE circuls and
EITE vermication fior MDA

Fitter Bioard Assemnbly Fiiters 28V I SPA. Filters sacondany voltages 1o position encoder, commutalor
and tachamedar SCLI. Privides backup ey to switch motar 1o backup drive,

Fallure Mode: Loss of or Degradad EMI protection.

HW Fue, Scrests Failuras
CHicality: 2 1R

Mission Phase: Crb

Cancmia) Fifter Benicd Aysembly Dagraded EMN protection.
Moter Drive Amplifier Agsembhy " Increass EMI generation,

Faiure offect on
unitrend Hem:

. Incraass smotceptitkty to noise andior inoreased conductsd o emitted nar. SPA comrtion may Dacome &matie. Afy dre or more BITE or
BITE venfication bix may b et of CPU may Rall. Dlreet amva may ba los!
Worst Case; Unexpacted mation. Joint runameay. Autobrakes

Reduntant Pathg: Autobrekes (o Safe tha System).
Chirect Crive (11 Avmilabba).
Backup Drive,

tetention Rationale

Dasign:

Transfonmers and [rductors are deaigned specifically for th apoication.  Thaes 5 1okl -wound and wiiiPe a femie core rrteral, Choce
cf wire size and of insulatisn matatials snzurs that til darshing MegEneetts of SPAR-RMS-PA 003 are met,

Ciscnets semicondudts diviced ife apocifiod to ot lea the TX lavel of MIL-5-15500. Sampies of ol pmcured ipesidate codes are subjeclod
to dessiructive physical andalysie (DPA) 4% verify the Integnty of the manufachunng procesme. Pacicly Impect hoiss Detegtian (FIND) scresning
fs perfommed on micreckouky, ronsisor and diodes that ars mounted In 2 package wih on irkormal cavity ConETUcion. TH FUTROES of tha tes! o
fo et lorewn partiches. in e peciage, usoally reslting from the sssembly process. MMMMMHHMMMH
SPAR-RMS-PA.00S3 mnd vrified by cesign raview,

Resiziors snd capaciors usad in the design s sslacied from sxteblinbed reimbliy (ER) iypas, Lils spactancy is neneacsd by enguring
thaet all alkowalkln xtreos ennpks Ak derabed [n accondancs with SPAR-RMS-FPA DO AR caamic and eleciuivtic capacitors are routinedy
aLbimeta 10 radingraphic Mepmelion [ aossrmianen WAh I fUireesenis of MEFC-STD.S,
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Test:

Inspaclion:

The SFA board i3 fabricated uRing Sucfece Mount Technology (MT). This is 2 PWE sessmbly techinalogy in which the companents ar
scicriad I2 il Soldar paris on tha surface of the PWE. The significant advariage of thia echnokogy |6 fo enatile the parts on the board o
mare demialy parked, o pduce t cveral volumne ang welght of the acsembly,

The assermbly process i@ highly auiomated. The paris ae mourted an the boards usmp § computer conee ~Rick Bnd paacs™ machine. The
Subsequént S00eMRY operation is parlarmed Lsng u bek furmeee, in which tha time and lemparalure thermal prolik trat tha PWE essembly bs
enpoaed ta is tightdy controlled and gptimized to ensure proper part 3oianng atachment. The assembly is manufsctured undar documantsd
procadurae and qualty coniroks. These cantrols are axereised throuphect the saaembly. Inspection and testng of the urit. This inspection
includia Workinanshig, component mourting, sakdering, and conlomal coating o ansurs that it 18 in accordants: with e NHE 5300 stonsyrds.

The SMT line imad far he SPA PYW B sasambly has undergona a 1l qualiicalian progam, and sesemiolies produced an this lime are used in
olher Spate programs.

The ¢ircuil board owsign has bean Feviswed to ensure sdequate conductor width nd separalion and to confinm appropriate dimensions of
Salder pags and of comparseit hokd provaiom. Pats mountng meinoacs are contnoled in aocarrionce with MEFC-STO-f 548 MSFC_STO.) 38
and SASD 2572751, Thesa documents requira approved maunting methods, stress relief and component SECUTTLY.

CUALIFICATION TESTE - The SPA i subjected te the following sualifisation tushhe
VIBRATION- Each axis of the QM I3 subjected to Flight Accepiance Wibration Test (FAVT), DUaIAcstion Acceptance Vibration Text {SAVT),
and Qualfication Viration Teets {QVT) In aocordanss with the 3PA Vibration Tt Precsdurs (826588 The leval and duration for FAYT is i
Par Figura § ang Tabie 2 of 8265348, the level and Quration for QAVT is as per Figure 7 and Talve 2 of 326536; the lewel and duiation for VT i
@3 per Figure B and Table of S25585, Al the 2nd of the three successive randam vibiration besl in sach s, beth diregtions (+-) of 2ach of the
AxlE |5 subdactad 10 3 BROCK pUlse fest A ped Figune S of BPBRAR.
THERMALVACUUM: OM TVAC Test |5 v accordance with Figura & of the SPA TVAC Tyt Procedure (B2R509E), with full
Funetlsnal’Parametrie Test parformed = levels of +50 degrees C and -38 degreey ©, end non-operating at -54 degress &, The Qualfisution
YR evets during TWAC fs 15108 Lom o ke, The bl test duration & 7 172 cycles, The G SPA & Sublested 1o 2 minimum of 1000
haurs of [He iseting and 1000 power On-Of oyeles,
EMC: The QM is sublecled (3 EMC Testng (lests CEO/CEDR, CEQF, CE01, C502, CE06, REQZ, RSUZ, and RSOE) N actondands with the
SPA EMC test Procedure (B26477) Based an MIL-STD-461 A,

UMIT FLIGHT ACCEFTANCE TESTS - The FM 5PA i subjected 1o the Inlowing accaptancs eeing:
WIBRATION: FM Acsaptanee \Vibrmtion Test (AVT) 0 acoordancs with the SPA Vilrgtion Test Procadume (B2050E), with vl and duraton as
per Figure € and Table 2 of 526558,

THERMALAACUUM: FM TVAC Test is in accordancs with Figuie 8 of tha SPA TVAC Tes! Procodurs {EDESER), with Jevalg of «4 deg
and -Z5 daqress C for 3 ouraion of 1 172 cycles. The YacUum ewels during Acceplaoe TVAS Test o TX10M-5 toir or (e,

JOINT SRU TESTE - Tha SRA is tostad an part of I jeinks [amEsent ord vibration tecte onlyl. The ambkert ATF for the Shouldar Joi,
Etbow Jaink, and ¥Wrist Joirt are ms par ATP.2001, ATP.2000, and ATP 2005 espactivaly. Tha viDration tast Tor e Shoukder Joint, and Elbow
of Wt Joonl are as par ATRZ2002 ATP 2004 and ATR 2008 nespeeinnaly.  Theough wire funstion, continuity and electireal isclation tests are

perforrred per TRZES,

MECHAN|CAL ARM REAESEMABLY - The SPA'/ lnirts underpe m mochanical arm imtegration siage whers slechrical checks ars perfomed
per TF. 2007

MEEHANICAL ARM TESTING - Tha outgoing $a/t-am it configured oh the Strafgoack and the Maripulatar Amn Checkout is parforrmed
par ATF.ISIZ,

FLIGHT CHECKOUT: FORS OFS Chechoat fall wahisles) J5C 1 B947,

Unnts ame R ysier datymanted quality corols, Thesa conbobs afe eurised throughout design procurement, planning,
acNang, procersing, mbricetion, eammeny, iegting and shinping of the utite  Mandatory inspection poinis are smployed at various stages of
fapncanon, AEMTDY, and teat. Government Sourte IMsection &5 imveked at varus contral evels,

EEE garby inspacton o performad as requirsd by SPAR-EMS-RA 00, Exch EEE part ks qualified at the part lsvsl 10 tne requirements of tha
apoicae spacification. All EEE pansare 100% scresned and butned-in, aa & minimam, 26 reguired by SPAR-RME-PA 003, by the supglier,
DPA o parTormisd o required by PADOS an 8 Eadomly salected 5% of parte. madmum 5 pheces, mirimum 3 piscas for sach lot numberidate
coce af paris recaived. All cavity cevwces are subjeciod o 100% PIND. Wifine is pro¢ured 1o speciication MIL-YV-227 58 or MIL-YW-51361 and
mppected and tested b NASA JECMEOD] Shandard Humber 964,

Racaiving inxpaction verifiecs et all parts raceived A6 A8 idantified in S Qrocunement oocLMants, et no physical damags fas ocsured &
parts dunrig abipment, that the receiving dwm provids adequate tracenbilily slaimation and aomening date clemrty durtiles acceptabk
party

Parts are inepecsd throughout manufacture 3nd aesemily 35 appropriate to the marufactining stepe completed. These Inspeations nchude!
Pririsd crcuit beard inspection for track separation, damege and adeguacy of plabed rough holis, component mounting inspection ke

camact saldermg, wire [oopng, etrapping, ate. Operators and nspectors ars trained snd cortifed ko NASA NHE 5300 4(34-1) Standard

Conlorma caating (napection for mdedLate progessing is perfarmed using utmyiowt IIgt chniquas. F.G. Goard instaliatcn mapecion Inc'..

checks for comect board irosalation, siigemsent of boards, proper connector cortaet mabing, wits rastitg, stripping of wiree ste. Fost P.C,

Baard instalkation Inepection includes cesanlness ahd wonmanship (SEaNQOARTITINNL MR, Mandaicry inspaction poirt).
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. Uini Pre-Accamiancs Test inspaction, which intludes an audh of lower fier inspecten compistion, as bult configuration verification in as
design etc (manaatory Inspection point). A wnd Test Readiness Review (TRR) whnch includes. werlfication of st pesanne, fest dosgmaents,
test equipmen! calibrtionfalidation stalus and hardware conflguration 5 convened by Q4 in conjunction with Engineering, Reliabikty,
ConNiguration Cantrol, Supolicer a5 applicable. and the gevernmen] representative, peior to tha s of any Tormal testing (Asceptanes or
ualifzation). Lnit level Acceptance Testing (4TP) incdludes amblen perfonmance, Ihermal and vibeation testing {5 parfgerermment rep.
mariatony inspaction peint),

Integration of uni, 19 Joint SRL! - Inspectipng Incide grounding chechs, conntecior for bent ar pushback Cantacts, vsual, cleanineas
nhereonnact wanng and power up test to the appropriate Joint Imspection Test Procedure JITP). Joint kval Pre-Aocaptsnce Test Inspection,
ineludes an audy of fower tef iInSEaction camphstion, & built canfiguralion venficalion to 25 design #15, Joinl lBwvel Accepanca Tasting (ATF)
includes amdent 2imd vibration tezbing [Spargovesnmend rep. manciahsey inapaction poim).

Mechanical Arm Reasgamibly - i integration of mecharical amn subassemblins Lo 10N tha A6SAMEIE AT [nspections are perormed at
sach phass of integration which includes electrizal checks, thiough wiring sk, winfg muting, interfece connectons for bent or pushteck
cortacts sic. Machanica Anm Testing - Strongback and flat Nicor ambwent perormanoe test [Smngommmen rap. mandatery inspecbon paint).

OMRSD Offline: Powerwup arm. Werify ro ABE cammuncaiion failures o BITE wroms. Venfy availability of Direst Drive mode,

OMRED Online Hare,
Inxtalation;

OMRSD Online Powerup arm. Verify na ABE comrwnisation Relures o BITE arers, Yerity svailscity of Dirscl Drive modke.
Turraraund:

Screen Fallure: A Fass
B: Pass
C: Pass

Crew Training: The crew will be tained to aiways Dbaara whsther tha anm I maponding property 1 commands. If i ismt, apply brakes.
Crew Actlon: Setesct Direct Orive [f avaiiacde. I DvD not aveilable setect Back-up Crive, Singla/Dimct Crive gwitch Shoukd be pulsed 1o main&in proper rales.

Operational Effect: Cannot use Computar Supparied mesles, Dinset Drive may not be avallabie, Aulelrakes. Sack-up k& avalabke. Am will not stop autometcally if
faulure af Ihe mtebrake wygtem s previously scourmed, Bralems can be appled manually.

Mizsisn Opordla urcer vernier rabey within approximately 10t of siructury. The oparaior must be bW te dabect tat the oM o Roparding grapary o
Consirainty: coMITands via winddw andior SETY wws during all amn spertione, Aute tamciones musl be decsloned [ come io siear then approomately

S frovw et

Jprovals:

uactional Group Name Positlon Yelephans Dals Slgned  Status

g Hiltz, Michas] f SPAR-BRAMPTON Systems Engineer 4654 OdihviRrad Sigrmd

i bality Moigaard, Lena / SPAR-BRAMPTON  Refablliy Enginasr 4500 O5Margs Sigrad

regram Management Qffic Rige, Craig f SPAR-BRAMPTON Technizal Frogram Manager e02 OSMErss Sigred
uksystern Manager Glenn, Geomge / J5C-ER RME Subeysiem Manager (231} 4331518 J0Maras Sigred

echnical Manager #dlgan, Ron 7 JSCMYE RME Froject Ergnur JSC (F13) 4834077 CRHApRES Signed

LY + Flrarmes Prseasnesr Lol Dovill FT0conics BMAE SPRA Losgunsrssth T8 wtdsPewy Fa gss PR
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